Moments after birth, the newborn infant must transition from an aqueous environment with placental support of gas exchange to air breathing. To do so, the newborn must rapidly aerate his or her fluid-filled lungs, establish adequate FRC, and dramatically increase pulmonary blood flow. Vigorous full-term infants typically accomplish this remarkable transition quickly and effectively, but extremely low-gestational-age neonates may fail to generate sufficient inspiratory pressure to reach the critical opening pressure of fluid-filled airspaces and move fluid through very small airways (1) . Their excessively compliant chest wall will fail to sustain any FRC that may have been achieved-a problem that is compounded by a paucity of surfactant. Cesarean delivery is common and is well known to result in a greater amount of residual lung fluid. Thus, subsequent tidal breathing, both spontaneous and delivered by positive pressure ventilation, may occur in lungs that are only partially aerated, causing volutrauma even with a normal physiologic VT.
Volutrauma can occur within minutes of birth in premature animals (2) , which suggests that achieving an even distribution of VT in a fully aerated lung from the very onset of tidal breathing might be important. Sustained inflation (SI), a maneuver that delivers inflation pressure between 15 and 30 cm H 2 O for up to 15 seconds, has become a widespread practice, especially in Europe. There is a sound rationale for this concept, given the much higher viscosity of lung fluid compared with air and the resulting much longer time constant required to move fluid through very small airways. Preclinical studies have demonstrated that SI achieves uniform lung aeration more rapidly than tidal ventilation with positive end-expiratory pressure (PEEP) (3). A series of preclinical studies showed that SI can be effectively delivered in animals via an endotracheal tube (4, 5) . However, not all such studies showed benefit (6) .
Early clinical trial evidence suggested that SI may reduce the need for mechanical ventilation (7) . A more recent systematic review found less support for SI (8) . The largest and most recent clinical trial, dubbed the SAIL (Sustained Aeration of Infant Lungs) trial, was terminated before it reached its target sample size of 600 because of increased early mortality in the intervention group (9) . Although there was no difference in overall mortality, it was evident after enrollment of over twothirds of the target sample population that there was a negligible chance of showing any benefit. That study exclusively enrolled the most immature infants at 22-26 weeks of gestation, and perhaps illustrates the pitfalls of extrapolating findings from more mature infants to those at the borderline of viability.
In this context, the elegant study by Tingay and colleagues published in this issue of the Journal (pp. 608-616) offers valuable insights into the increasingly controversial issue of how best to facilitate lung aeration in preterm infants (10) . Building on a series of investigations of lung-aeration strategies in a preterm lamb model, the authors performed a comprehensive evaluation of the effects of three different methods of achieving lung aeration at birth. For this purpose, they examined regional patterns of lung inflation and injury using electrical impedance tomography (EIT), gas exchange, lung mechanics, lung histology, and mRNA expression of six early biomarkers of lung injury. The approach that strives to achieve lung aeration gradually with positive pressure inflations superimposed on escalating and de-escalating PEEP (dynamic PEEP) resulted in more uniform lung aeration, better dynamic compliance, and oxygenation than SI or no recruitment maneuver. Patterns of lung injury were consistent with the spatiotemporal patterns visualized by EIT. The SI lambs showed upregulation of lung injury marker genes in the dependent regions of the lungs. The authors speculate that the protective effects of the dynamic PEEP approach may be due in part to the lower initial VT delivery that results from limiting the peak inspiratory pressure while escalating PEEP at a time when the lung is only partially aerated.
The strengths of this study include the thoroughly worked-out approach to exploring regional volume-related lung injury patterns, the seasoned investigative team, management that closely mimics clinical reality (antenatal steroids and postnatal surfactant), adequate statistical power, and comprehensive assessment of the distribution of ventilation, lung mechanics, and a variety of measures of lung injury. Importantly, the study challenges the widely held dogma that SI is the best way to aerate immature lungs, and provides further evidence for an alternative strategy that may promote uniform aeration in a less aggressive manner.
The study's limitations include the fact that the intervention was delivered via a cuffed endotracheal tube and spontaneous breathing was suppressed. Emerging evidence indicates that in the absence of spontaneous breathing, the glottis is closed and pressure that is delivered noninvasively may not be transmitted to the lower airway effectively (11, 12) . This may have a bearing on the generalizability of the findings to the clinical situation, where in the initial attempt to achieve aeration, ventilation is typically delivered via a face mask. Although it has some technical limitations (13), EIT is increasingly becoming accepted as the only practical method for assessing regional ventilation and aeration patterns, which is an important assessment in view of the mounting evidence that initial lung aeration is quite nonuniform. Previous studies indicated that lambs require higher inflation pressures and longer inflation times for SI than human infants; therefore, the specific pressures and duration of SI used in this study are not directly translatable to human subjects. Similarly, most clinicians would be uncomfortable with the levels of PEEP used here. Although they were based on previous studies that suggested that these are the optimal settings, it is possible that the SI duration and pressure were overly aggressive. Finally, the authors did not evaluate possible effects of this One should always exercise caution when extrapolating data from animal research to the clinical setting. Indeed, the story of the journey of SI from animal research to widespread clinical use, and now perhaps a pullback after the report of sobering data from a major clinical trial, is a case in point. Nonetheless, the findings of the present study are important and clearly suggest the need for clinical investigations of different approaches to lung recruitment during stabilization of low-gestational-age neonates, with an emphasis on dynamic PEEP strategies that transiently use levels that may be well beyond the comfort level of many practitioners. n Author disclosures are available with the text of this article at www.atsjournals.org. 
